Protective effects of catalpol on oligodendrocyte death and myelin breakdown in a rat model of chronic cerebral hypoperfusion.
Chronic cerebral hypoperfusion is thought to induce white matter lesions (WMLs) with oligodendrocyte (OLG) death and myelin breakdown. Although apoptosis is believed to be involved in the pathologic process of WMLs, effective therapies for such remain lacking. In the present study, we investigated whether catalpol, an iridoid glycoside, could act on oligodendrocytes (OLGs) and myelin sheaths in a rat chronic hypoperfusion model, and whether transcription factor cAMP-responsive element binding protein (CREB) phosphorylation is involved in the resulting neuroprotection. A rat model of chronic cerebral hypoperfusion was prepared by bilateral common carotid artery ligation. On the 30th day after hypoperfusion, OLG loss and myelin disruption in the ischemic white matter were more severe and evident than in the sham control. Spatial memory was also more seriously impaired in rats after hypoperfusion. Treatment with catalpol significantly suppressed diminished OLGs and myelin breakdown, and promoted the recovery of cognitive decline. The expression of Bcl-2 and phosphorylated CREB (p-CREB) was also significantly increased by catalpol treatment. In conclusion, catalpol could protect against hypoperfusion-induced WMLs and cognitive impairment through the p-CREB signaling pathway leading to downstream upregulation of Bcl-2. Our results suggest that catalpol may be a useful approach for treating cerebrovascular WMLs.